Protein-protein interaction in low water organic media.
Trypsin either modified with polyethylene glycol or as a suspended powder was used to catalyze digestion of protein substrates in benzene in order to get insight into protein-protein interactions in water-immiscible organic media. Depending on whether suspended or soluble trypsin was used, catalysis was found to proceed differently. In the first case, the amount of water in the reaction mixture (up to 1% v/v) appeared to be critical, and adsorption of water from the reaction medium by the protein substrate allowed it to behave as a hydrophilic support material comparable to that involved in immobilized enzymes. In the latter case, the presence of an additional nucleophile was a prerequisite for catalysis to proceed, and thus both water and nucleophile concentrations had some influence on trypsin activity. Phe-NH(2) was the most potent nucleophile for proteolysis catalyzed by polyethylene glycol-modified trypsin in organic media containing 1-2% water (v/v). The organic solvent-soluble enzyme was found to bind reversibly to the protein substrate as a function of both extent of hydration of the reaction medium and time of incubation. The overall results strongly suggested that modified trypsin catalyzed peptide bond hydrolysis at the protein substrate-organic solvent interface. Peptide mapping of bovine insulin digest by reversed-phase high-performance liquid chromatography definitely showed that enzyme-catalyzed proteolysis did occur in organic solvents with a concomitant and significant transpeptidation reaction.